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CP and ����

KL � K���K�p
���j�j��

KS � K���K�p
���j�j��

CP � ��

CP � ��

����� is CP even state

A�K� � ������ � ���
p
��A�K� � ������

A�K� � ������ � Re�A�K� � ������� � R

A�K� � ������ � iIm �A�K� � ������� � iI

B�KL � ������ � I� � �Re��i�RI � � j�j�R� � I�

R�I � Re�V �
tsVtd��Im �V �
tsVtd� �

���� ����

��	� ����

But the smallness of j�j � ������ makes KL � ����� almost entirely

through direct CP violation �K� � ������


Littenberg� ���
ts of K � ���� provide CKM parameters with small theo�

uncertainties� but the experimen ts are hard


Extend analysis to get limit on branching ratio�

B�KL � ������ � 	�	�B�K� � ������

and Nir� ����

�
MilindV� Diw an

Measuremen

retical

Grossman













E��� Technique

K� I�D��d by beam counters� stop in ����element sci�� target

I Counter

V Counter

Target
Fibers 12 cm

z

y

V-Counter

TargetK   Beam +

light guide
I-Counter

scintillator
I-Counter

24 cm

Wait �ns for decay

Then �� tracked � momentum analyzed in UTC 	B
�T�

�� then ranges out in an Range Stack 	scint�  straw ch��

Range�energy�momentum can be compared�

�� � �� � e� decay chain is followed

photon vetoing via barrel Pb�scint system 	BV�

 CsI�pure endcaps 	EC�

Get � ��� � � �� rejection� � ��� � � �� rejection

very good kinematic rejection of two�body decays�

Also

Hermetic

Also





PNN� data analysis

Analysis Technique

� Background measured from data�

� Measured to O������ event level�

� Two independen t cuts for each background�

� Compare prediction of background outside signal region

to actual count�

� Blind analysis �remove signal region from all studies��

Background E��� ������� E��� �������

K�

����� ������ ����� ���	�������

������

K�

����� ������ ���	� ���
�������

������

Single beam ������ ����� ������ ����	

Double beam ����
� �����

CEX ���	�� ����� ���	������
������

Total background ����� ���	 ����������
������

MilindV�Diw an



K�� background�

� veto reversed

N � �����

K�� �E�R peak�

Rej��� � 	���

Nb�g� � NKin� �R
�� � ����
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PNN2 signal region

1 event found

Consistent with background

Estimate of 0.73



Top: Previous lim.

Solid: 90% C.L.
This analysis

Bot: Single Event
Sensitivity

2 evts in PNN1
Region with back
Of 0.15
1 evt in PNN2 with
Backg 0f 0.73







Unitarity Triangle with the Cleanest Probes



KOPIO

Intense Pulsed Low Energy
K_L beam

Tag Momentum by time
Of flight

Hermetic Photon veto

Directional Photon
Detector for pi0 










